Association of human TFIID-promoter complexes with silenced mitotic chromatin in vivo.
When eukaryotic cells enter mitosis, transcription is abruptly silenced. Earlier studies indicated that most transcription factors and RNA polymerase II (RNAP II) are displaced when chromatin is condensed into mitotic chromosomes. A more recent study suggested that hitherto unidentified factors might 'bookmark' previously active genes for rapid reactivation after cell division. Here we used chromatin immunoprecipitation (ChIP) assays to examine the association of TFIID, TFIIB, NC2 and RNAP II with various gene promoters in asynchronous and mitotic human cell populations. We show that TFIID and TFIIB can remain associated with active gene promoters during mitosis whereas RNA polymerase II is displaced, and also that NC2, originally identified as ubiquitous repressor of transcription, is associated with active gene promoters in asynchronous cell populations and is displaced from some, but not all, genes in mitotic cells. Consistent with the remarkable stability of TFIID-promoter complexes observed in vitro, our data suggest that these complexes can withstand condensation of chromatin into transcriptionally silent chromosomes. Stable TFIID-promoter complexes are therefore implicated in the propagation of cell-type-specific gene expression patterns through cell division.